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1 Introduction
This document is to capture companies’ comments and moderator proposals for the following email discussion in RAN#89-e.
· [89E][12][R16_DCCA_unaligned_frames]

· Goal: Determine a way forward.
· Input contributions covered:  1700.

· Moderator: Peikai Liao

Initial round of email discussion: Closed (see Section 2) 

Intermediate round of email discussion: Closed (see Section 3)

Finetuning round of email discussion: Closed (see Section 4)
Final round of email discussion: Concluded the way forward (see Section 5 & Section 6)

2 Initial round discussion
Moderator proposal: Rel-16 “CA with non-aligned frame boundary” is restricted to “SCS of PCell/PSCell ≤ minimal SCS of SCells” only. 
· Note: Extension to the case “SCS of PCell/PSCell > minimal SCS of SCells” can be considered in Rel-17, if needed.
Table 1. Companies’ views on moderator proposal

	Company
	Views

	 MediaTek
	Our original intention is to preclude the combinations with unaligned subframe or slot boundaries, which have no deployment plan in current networks, to reduce UE implementation & testing efforts. However, to accommodate operators' potential needs in future deployments, we can compromise to a flexible UE capacity signaling as suggested below for further consideration:

Alternative proposal: Support UE capability signaling for Rel-16 inter-band CA with non-aligned frame boundaries for the following cases

· Case 1: No restriction on subcarrier spacing combinations

· Case 2: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the SCells

· RAN2 to work on the remaining details

	 CMCC
	The original proposal in RP-201700 is not acceptable, which will preclude some potential use cases or deployment scenarios regardless that the functionality has already been well defined. However, understanding the implementation issues raised by the source company, we are fine to introduce an additional signaling on top existing signaling to allow the UE to support this feature step by step, in this sense, the latest Alternative proposal from MTK is a feasible way forward.

	 Nokia
	In our view the main point here is to clarify the basic functionality in Rel-16 as well as have a resolution to the SMTC window and DRX timing ambiguity arising from the slot misalignment when the PCell SCS > SCell SCS. The original proposal would seem to cover the deployment scenarios where the feature can be seen as most likely used, while also eliminating the ambiguity problems mentioned in RP-201700. The alternative proposal of MTek above would seem as covering all the corners in what comes to capabilities, but leaving the ambiguities wrt. the SMTC window and DRX timing still to be resolved for the main capability.

Given the need to close ASN.1, and no apparent need for additional UE capability, we would rather prefer introducing the restriction of the original proposal to the existing UE capability than adding another UE capability that would be a subset of the current capability (a sort of UE incapability wrt. the basic feature). That is: The original proposal from the moderator is preferred, as it clarifies the basic Rel-16 functionality itself.

	Qualcomm 
	We have some sympathy with the proposal. We would be ok with either the originally proposed restriction or adding UE capability signaling.  

	 Apple
	 We are supportive to make sure for CA, the different CCs are slot aligned, to avoid the example provided by MediaTek on the half slot offset between two CCs. However, we are not sure if the proposal actually fully solves the issue. 

	Huawei, HiSilicon
	We agree with the intention of this proposal and we think the way of potential change should be decided at this RAN plenary to ensure no NBC changes in the future. The alternative proposal from MTK seems to add an incapability which should be avoided as per the guidance previously provided by RAN2, and in this case we feel it is better to split the capability into two: the original capability is restricted to apply to the SCS of PCell ≤ SCell case, and the new added capability is to indicate the support of larger SCS PCell case to address CMCC’s requirement. For the latter case where SCS PCell is larger, the SMTC window and DRX configuration part still requires clarification, otherwise the ambiguity remains on which boundary is referring to.

	 vivo
	We understand the implementation concern, so we are fine with the Alternative proposal from MTK which seems to address operator’s concern.

	ZTE
	From our perspective, the original proposal is too restrictive. The updated proposal  from    MediaTeK can be a compromised solution to resolve the concerns from both  UE side and    network side. 

Another point is, if we go with the updated proposal from MediaTeK, we still need to clarify  the potential ambiguity issues pointed out by x1700. But detailed discussion can be left to  working group.

	 LG
	 We don’t see a real big problem which should be dealt with in this RAN meeting regarding PCell SCS > SCell SCS case. Potential ambiguity regarding DRX or SCMT can be solved by small clarifications/corrections if necessary in relevant WGs. Therefore, either restriction of use case or introducing additional capability doesn’t seem to be necessary

	OPPO
	 in general we support both cases to be addressed. the alternative proposal from Mediatek can guarantee backwards compatibility. but we slightly prefer Huawei's approach considering NBC change at next RAN2 meeting is still allowed for UE capability. In addition we also agree with other companies that the issues pointed out by Mediatek w.r.t. DRX and SMTC should be also discussed in RAN2 before introducing a new UE capability.

	Ericsson
	With respect to the issues raised and the corresponding suggestions, we observe the following three options:

· Option 1: 

· Keep capability as in current 38.306 agreed in RAN2 

· Whether/how to handle ambiguous cases is up to WGs (with no asn.1 impact)

· Option 2: (Alternative MTK proposal including Case 1 and Case 2)

· Add one more (in)capability (i.e., for Case 2) in addition to capability in current 38.306 agreed in RAN2 (which covers Case 1)

· Whether/how to handle ambiguous cases for Case 1 is up to WGs (with no asn.1 impact)

· Option 3 (original moderator proposal)

· Clarify that Rel16 only supports Case 2 

It seems to us that to address the ambiguity cases, it is up to WGs to whether/how resolve the ambiguity cases irrespective of Option 1 or Option 2. While as discussed earlier in this thread, Option 2 in fact introduces just another (in)capability without eliminating any ambiguous cases and associated discussions required in WGs. Additionally Option 3 being too restrictive, leads us to prefer Option 1.

	Samsung
	We agree with the intention of the proposal, however, we think the restriction is too much. For the compromise, we are OK to introduce the capability as suggested by MediaTek.

	CATT
	The original proposal in 1770 is too restrictive. For the alternative proposal provided by MTK, as commented by other companies, discussions on SMTC window and DRX timing in case PCell SCS is larger than SCell SCS is still needed. In addition, we share the similar view with LG that the issue can be resolved by additional clarification/correction which does not seem to justify introducing a new UE capability. Therefore, our preference is that no new UE capability is needed and RAN WGs continue discussing how to handle the SMTC window and DRX timing in case PCell SCS is larger than SCell SCS.


Moderator summary: 

	· Alt 1: Proposal in RP-201700
· Nokia
· Alt 2: Alternative MTK proposal

· MTK, CMCC, Qualcomm, Apple, Huawei, HiSilicon, vivo, ZTE, OPPO, Samsung

· Alt 3: No new UE capability & no restriction on the feature scope

· LG, Ericsson, CATT


3 Intermediate round discussion
Moderator proposal: 

· Support UE capability signaling for Rel-16 inter-band CA with non-aligned frame boundaries for the following cases
· Case A: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells
· Case B: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is larger than the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells

· RAN2 to work on the remaining details on the UE capability signaling without impacting ASN.1 backward compatibility

· How to handle the ambiguities, including SMTC window & DRX timing, for Case B is up to WGs
Table 2. Companies’ views on moderator proposal
	Company
	Views

	Nokia
	Actually we do have a technical concern with the proposed way forward. The issue that has been raised by RP-201700 (Mediatek) is well summarized in Observation 3 in that paper:

Observation 3: For carrier aggregation of cells with unaligned frame boundary, when “SCS of PCell > minimal SCS of SCells”, there is ambiguity in UE behaviours for DRX operation and RRM SMTC window determination for the case where PCell subframe boundary lies in the middle of a SCell slot.

This is a technical problem that we acknowledge and which needs to be addressed. The updated proposal includes a Case B where the technical problem described above will be present. Hence, the capability proposed below will include a case that cannot be supported by the current specifications. We are fine to continue discussion in the WGs on how to resolve the issue for both cases, and after that has been clarified and corrected in the specs it is fine to capture a UE capability along the lines proposed below.

	LG
	Before trying to agree on an alternative to handle the issue, we hope to know what is the real technical problem in handling it.

When we see RP-201700, it raises two points, that is, unaligned slot boundary itself and potential ambiguity on DRX/SMTC window definition.

Regarding unaligned slot boundary, we don’t think it makes a real problem since this is only for inter-band. Since unaligned frame boundary is motivated for a new use cases on top of the existing Rel-16 DC/CA WID, we don’t think we need to modify the current decisions only based on the nominal objectives.

Regarding potential ambiguity on DRX/SMTC window definition, we think it will be an easy work to make a clarification in a relevant working group as RAN1 already did for the, for example, scheduling offset considering the unaligned slot boundary (I think it would be much simpler than that for DRX/SMTC case)

That is the reason we think this issue can be handled as maintenance in a relevant WG than having RAN discussion or introducing additional UE feature.

	ZTE
	It seems the current formulation of Case A and Case B does NOT contain the case where SCS_PCell <= SCS_SCell1 and SCS_PCell > SCS_SCell2. Thus, it seems we need to update the Case B a little bit as below.
Draft proposal for further discussion:
·        Support UE capability signaling for Rel-16 inter-band CA with non-aligned frame boundaries for the following cases

· Case A: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells

· Case B: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is larger than the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for at least one each of the Scells

·        RAN2 to work on the remaining details on the UE capability signaling without impacting ASN.1 backward compatibility

·        How to handle the ambiguities, including SMTC window & DRX timing, for Case B is up to WGs

	OPPO
	We also think for case B RAN2 need figure out solution first and then decide how to formulate UE capability. So maybe you need swap the 2nd and 3rd main bullet to reflect this intention.

	Apple
	Again, we are supportive of the proposal from the moderator. The initial proposal from the moderator already covers the the mutually exclusive scenarios between case A and case B and covers all the possible configurations. The wording change proposed from ZTE is probably the same in our view. 

Either way, we are fine with either wording and we support the draft proposal.

	MediaTek
	Regarding Xingguang revision, we are supportive to use the revised version.
Regarding the suggestions by Cassio and Zhongda, current proposal already allows resolving ambiguity in case B and designing capability signaling jointly in RAN2. Whether to process the two tasks sequentially can be up to RAN2. But we are fine with Zhongda’s suggestion to swap the order of the last two sub-bullets.

Regarding Joon’s response, we would like to repeat our concern on significant UE implementation & testing efforts due to the huge SCS/band combinations without deployment plan in current networks. The additional capability is necessary for UE vendors to efficiently deliver solutions and fulfill operators’ existing demand while keeping the flexibility for potential future extension. This is also the way forward suggested by CMCC, and we also hope LG can be flexible for the trade-off.

	Huawei
	Thanks for the summary and we are fine with the moderator’s way forward.

We think comments on how to address case B from companies are not controversial with this way forward, as anyway RAN2 is tasked to address details for both in the next WG meeting. The only thing we want to add is to clearly state that RAN2 work on capability signaling is to support the principle described in the first bullet, see our change in blue. 

 Support UE capability signaling for Rel-16 inter-band CA with non-aligned frame boundaries for the following cases

§  Case A: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells

§  Case B: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is larger than the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for at least one each of the Scells

·        RAN2 to work on the remaining details on the UE capability signaling to support the above principle without impacting ASN.1 backward compatibility

·        How to handle the ambiguities, including SMTC window & DRX timing, for Case B is up to WGs

	Ericsson
	Reviewing the emails, we have the following comments:
Based on the explanations, from our side it is OK to compromise to ease UE’s implementation burden/IoDT test.

Having said that, it is still not clear to me how to interpret Case B with respect to Case A. If I have done the math correctly, it seems there is an issue with defining the super set (no constraint) and then, define the minimum sets (Case A) from that:

· Without changing “each->to at least” one, Case A and Case B complement each other (one is incapability of the other). 

· With changing “each->to at least”, the constraint in Case A is relaxed at least for one of the carriers.

· It seems the Case C without any constraint is missing 

It seems if a capability is defined for Case B (With changing “each->to at least”) the corresponding incapability would result in Case A.

It is better RAN2 makes sure corresponding capability signaling is done properly such that the goal is achieved. However the bullet below can be understood as defining capability for each of these cases. 

       Support UE capability signaling for Rel-16 inter-band CA with non-aligned frame boundaries for the following cases

Clarification and improved wording if needed, are appreciated!


Moderator summary: 

	· Majority companies are okay with moderator proposal with minor wording revisions

· One company is fine to compromise though still want to clarify some questions

· Two companies would like to fix the ambiguities for the functionalities of Case B before introducing a UE capability for it 

· One company would like to clarify the technical issues before agreeing moderator proposal 


4 Finetuning round discussion
Moderator proposal: 

· Support UE capability signaling for Rel-16 inter-band CA with non-aligned frame boundaries support the following cases
· Case A: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells
· Case B: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is larger than the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for at least one each of the Scells
· How to handle the ambiguities, including SMTC window & DRX timing, for Case B is up to WGs
· RAN2 to work on the remaining details on the UE capability signaling to support the above cases separately without impacting ASN.1 backward compatibility once the ambiguities for Case B are resolved
Table 3. Companies’ views on moderator proposal
	Company
	Views

	Qualcomm
	As a clarification, would like to understand the following. Assume the UE supports Case A only. 
The UE also supports sync DC only (which includes unaligned frames across cell groups in Rel-16).

Assume this UE is configured with DC according to the following: 

· MCG: 

· PCell SCS = 30kHz

· SCell SCS = 30kHz

· SCG: 

· PSCell SCS = 15kHz

· SCell SCS = 120kHz

Is the UE supposed to support this scenario, i.e. the case of PCell SCS > PSCell SCS based on the indicated capabilities?  We assume yes, but would like to confirm. 
Separately, we also assume that once sync DC is not SFN unaligned, the intra cell group timing must be SFN aligned. But we can check this detail separately.   

Another case is 

· MCG: 

· PCell SCS = 30kHz

· SCell SCS = 30kHz

· SCG: 

· PSCell SCS = 15kHz

· SCell SCS = 15kHz

Is the above Case A, or Case B? In other words, are the SCells for SCS comparison in the proposal counted only within the cell group or not? We assume Case A, but would like to confirm. 

	Apple
	We have the same understanding, i.e., the SCS comparison condition in Case A/B is defined per CG.
However, for DC, I believe we have the discussion of slot-sync vs SFN-sync DC, in which slot-sync and SFN non-sync is mandatory for UE to support in Rel-16, but optional for UE in Rel-15, maybe still pending some RAN5 work. We also would like to clarify that when we check for DC, whether it is slot-sync or SFN sync, do we only check PCell/PSCell, or we also need to check SCell as well, in case SCell slot is shifted according to 38.211 ca-SlotOffset  

	Moderator
	My understanding is that the comparison is within a cell group, the same understanding as Haitong.

Based on this assumption, my answers for Peter’s questions are as follows.

Q1: Yes

Q2: Case A

To avoid the confusion, let me add some wording for the 1st bullet.

Moderator proposal v2:

· Support UE capability signaling for Rel-16 inter-band CA with non-aligned frame boundaries support the following cases

· Case A: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells within the same cell group
· Case B: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is larger than the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for at least one each of the Scells within the same cell group
· How to handle the ambiguities, including SMTC window & DRX timing, for Case B is up to WGs
· RAN2 to work on the remaining details on the UE capability signaling to support the above cases separately without impacting ASN.1 backward compatibility once the ambiguities for Case B are resolved

	ZTE
	Regarding the SCS comparison, we also share the view that it should be per CG basis. Maybe we could add "within the same CG" at the end of Case A and Case B to address this issue.
§  Case A: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells within the same CG
§  Case B: The lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is larger than the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for at least one each of the Scells within the same CG
Regarding the following comments from Haitong, we think it doesn't matter whether we only check PCell/PSCell (Alt.1), or check both PCell/PSCell and SCell (Alt.2). For Rel-15, there is no unaligned CA, thus Alt.1 and Alt.2 are essentially the same. For Rel-16, as all Rel-16 UEs support slot-sync, there is no need for UE to determine whether the network is slot-sync or SFN-sync any more.

Haitong's comments: We also would like to clarify that when we check for DC, whether it is slot-sync or SFN sync, do we only check PCell/PSCell, or we also need to check SCell as well, in case SCell slot is shifted according to 38.211 ca-SlotOffset  

	Huawei
	Thanks for your updates, we think this well reflected the comments from companies. We just have a minor comment that within the same cell group can be moved to the beginning of the sentence, which could be a bit clearer.
Regarding sync DC, for Rel-16 the UE is mandated to support unaligned SFN case and this new unaligned CA capability is also introduced from Rel-16, thus we don’t see any problem on it.

	Qualcomm 2
	Thank you for the clarifications. We are fine with those. 
A few remaining issues are: 

· In Case A, can an SCell with PUCCH have higher SCS than an SCell without PUCCH in CA? 
· The current text implies yes. Could this be confirmed?

· The number of different slot offsets in a band combination: 
· Our understanding is that the maximum number of different offsets is 1.  This is counted across all PUCCH groups and cell groups. If this was not the common understanding, then additional capability for more than one offset would still be needed. 

	LG
	Regarding Peter’s two comments below, our understanding is same with Peter’s.
In addition, we believe UE supporting Case B should also support Case A since UE supporting Case B is almost useless in real deployments.

Therefore, it should be added, for example, as third sub-bullet of the first main bullet in the proposal. (e.g., pre-requisite relation in UE feature list)

	Apple 2
	I think I did not make my question clear. I am thinking about the first example given in MediaTek contribution RP-201700 on case B.
Below is the illustration with NR-DC
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In MCG, SCell 1 is shifted by 1 slot (30kHz) based on the description in 38.211 and RRC configuration. 

If we only look at PCell/PSCell, it is SFN-Sync NR-DC since PCell and PSCell is actually SFN synchronized. 

However, if we look at SCell, it is not even slot-sync, since SCell 1 and SCell 2 does not even have slot boundary alignment. 

We believe the Case B has two issues 

· It may cause the SMTC, DRX window ambiguity since it is defined based on PCell

· It may cause some SCell not even slot aligned. 
Maybe it is an obvious question for everyone, I am just confused here. Sorry for the questions.

	Moderator 2
	Thanks for the comments.
@Peter:

Q1: Yes, based on current proposal.

Q2: My understanding is that maximum number of different offsets is 1 across PUCCH groups per cell group. It means that there could be 2 offsets if there are two cell groups in DC. Whether to agree on another new UE capability for more than one offset in DC can be discussed separately. 

@Joon:

I’m not very sure whether Case B is almost useless in real deployments in the future. 

From UE capability perspective, it’s reasonable that Case A is a pre-requisite of Case B.

If companies are okay, I can add one more subbullet under the last main bullet to clarify this.

@Haitong:

I share the same understanding as you on Case B. So even for Case B, you also want to exclude the case of non-aligned slot boundary across SCells? Since Case A doesn’t have such problem, I think it should be fine.

Moderator proposal v3:
· Support UE capability signaling for Rel-16 inter-band CA with non-aligned frame boundaries support the following cases

· Case A: Within the same cell group, the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells within the same cell group
· Case B: Within the same cell group, the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is larger than the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for at least one each of the Scells within the same cell group
· How to handle the ambiguities, including SMTC window & DRX timing, for Case B is up to WGs
· RAN2 to work on the remaining details on the UE capability signaling to support the above cases separately without impacting ASN.1 backward compatibility once the ambiguities for Case B are resolved
· For UE capability signaling design, UE capability for Case A is a pre-requisite of UE capability for Case B

	ZTE 2
	Regarding Haitong's example, I checked Section 7.5.6 of TS38.133 (Rel-16), it seems that RAN4 determines sync vs async based on PCell and PSCell timing (copied below for your convenience).
4.1.1 7.5.6 Minimum Requirements for inter-band NR DC

The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and PSCell as shown in Table 7.5.6-1 provided that the UE indicates that it is capable of synchronous NR DC only [16].
<Other parts are omitted>

The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and PSCell as shown in Table 7.5.6-2 provided that the UE indicates that it is capable of asynchronous NR DC [16].

<Other parts are omitted>

Regarding the second issue raised by Peter, we are not sure whether the maximum number of different offsets (i.e., 1) should be counted within each CG or across CGs. We checked the previous RAN1 agreements (copied below), but unfortunately, the agreements are not clear on this aspect maybe because we didn't touoch this issue during previous discussion. 

If the SCS comparison for Case A and Case B is based on per CG basis, it seems more nature to counte the maximum number of different offsets per CG instead of across CGs. But this seems to be a separate issue, which may not impact the current proposal here. 

Agreements:

At most single non-zero offset duration (independent on SCS) can be configured among CCs in the unaligned CA configuration.



	Huawei 2
	We have same understanding as MTK that this offset is a single value within a cell group and we do not support multiple offset values for one cell group. 
Regarding NR-DC support, we understand we should refer to 7.6.6 in 38.133 as below, this basically already requires the MRTD between any cell in MCG and any cell in SCG. So we think there should not be confusion anymore.
7.6.6         Minimum Requirements for inter-band NR DC

The UE shall be capable of handling at least a relative receive timing difference between slot timing of signal from a cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG at the UE receiver as shown in Table 7.6.6-1 provided that the UE indicates that it is capable of synchronous NR DC only [16].

Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
Frequency Range
Maximum receive timing difference (µs) 

Cell in MCG

Cell in SCG

FR1

FR1

33

FR2

FR2

8

FR1

FR2

33



	CMCC
	Recalling the single non-zero offset, I remember it mainly aims at up to 2 bands inter-band configuration by assumption there is no motivation to support offset among intra-band CA, i.e., it is defined in the CA framework. As to the CA in the DC framework, from my understanding, the slot offset should be configured per CG based, since based on current DC definition, CA configuration is indicated by Pcell or PSCell, respectively.

	Apple 3
	Regarding our question, somehow, after reading the reply from both Huawei and ZTE, I feel there are two interpretation 
To determine level of synchronization of NR-DC

Based on Huawei's (Yang) reply, it is based on every serving cell in both MCG and SCG quoting Clause 7.6.6 in 38.133 on DL

Based on ZTE’s (Xingguang) rely, it is based only on PCell/PSCell quoting Clause 7.5.6 in 38.133 on UL

At least, for our perspective, it does not seem to be obvious. The reason for me to bring this question up is that 

1. Case A will not change slot boundary, only relabeling of the slot index, given the current design in 38.211 since SCell will always shift based its own SCS. So the level of synchronization stays the same before and after the shift. 

2. Case B may change slot boundary, since SCell can be shifted based a SCS larger than its own SCS.

We would want to understand whether Case B can change the level of synchronization, especially for NR-DC. 


Moderator summary: 

	· All companies are okay to define UE capabilities for Case A and Case B separately once resolving the spec ambiguities for Case B
· However, clarifications on details are raised by some companies
· One company would like to clarify the SCS comparison for Case A and Case B definition is done within a cell group (CG) or across CGs in NR-DC
[Moderator]: It’s clarified in the latest version of the proposals shown below.
· One company would like to have UE capability for Case A as pre-requisite of UE capability for Case B
[Moderator]: It’s captured in the latest version of the proposals shown below.
· One company mentioned that UE capability for the support of up to 2 offsets in NR-DC may be needed but some companies think it’s a separate issue.
[Moderator]: I think it’s a separate issue and can be discussed separately in WGs.
· One company would like to clarify how to determine the synchronization level of NR-DC when there is Case B
[Moderator]: The clarification can be done in WGs and it’s also covered by the last main bullet of the proposals shown below.


5 Final round discussion

Moderator proposal is shown as below with revision marks, compared to the proposal for finetuning round discussion.
Moderator proposal: 

· Rel-16 inter-band CA with non-aligned frame boundaries support the following cases
· Case A: Within the same cell group, the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells
· Case B: Within the same cell group, the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is larger than the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for at least one of the Scells

· How to handle the ambiguities, including SMTC window & DRX timing, for Case B is up to WGs
· RAN2 to work on the remaining details on the UE capability signaling to support the above cases separately without impacting ASN.1 backward compatibility once the ambiguities for Case B are resolved
· For UE capability signaling design, UE capability for Case A is a pre-requisite of UE capability for Case B
Moderator summary: 

	All companies are okay with the moderator proposal.


6 Conclusion
After email discussion, all companies are okay with the concluded way forward shown as follows.
Concluded way forward:
· Rel-16 inter-band CA with non-aligned frame boundaries support the following cases
· Case A: Within the same cell group, the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells
· Case B: Within the same cell group, the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is larger than the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for at least one of the Scells

· How to handle the ambiguities, including SMTC window & DRX timing, for Case B is up to WGs
· RAN2 to work on the remaining details on the UE capability signaling to support the above cases separately without impacting ASN.1 backward compatibility once the ambiguities for Case B are resolved
· For UE capability signaling design, UE capability for Case A is a pre-requisite of UE capability for Case B

